The effect of 5-substitution in the pyrimidine ring of dUMP on the interaction with thymidylate synthase: molecular modeling and QSAR.
Thymidylate synthase (TS) is a target enzyme for a number of anticancer agents including the 5-fluorouracil metabolite, FdUMP. The present paper reports on molecular modeling studies of the effect of substitution at C(5) position in the pyrimidine ring of the TS substrate, dUMP, on the binding affinity for the enzyme. The results of molecular dynamics simulations show that the binding of C(5) analogues of dUMP to TS in the binary complexes does not undergo changes, unless a substituent with a large steric effect, such as the propyl group, is involved. On the other hand, apparent differences in the binding of the TS cofactor, resulting from varying substitution at dUMP C(5), are observed in the modeled structures of the ternary complexes of TS. These binding characteristics are supplemented with a classical QSAR model quantifying the relation between the affinity for TS and the substituent electronic and steric effects of C(5) analogues of dUMP. Based on the findings from the present work, the perspectives for finding promising new C(5) analogues of dUMP as potential agents targeted against TS are discussed.